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@ Apparatus for forming molded article. 



@ Apparatus includes a female mold (11) and a 
mold core (10) cooperating with the female 
mold to form a mold cavity (12) therebetween in 
the mold closed position for the formation of a 
threaded, mold article (14) therein. A movable, 
rotataWe stripper ring (36) is provided over the 
core, and means are provided to rotate the 
stripper ring from a rearward to a forward posi- 
tion and thereby remove the threaded ariiicle 
from the mold core by rotating same. 
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BACKGROUND OF THE INVENTION 

The present invention resides in an apparatus for 
forming a molded plastic article, as plastic closures, 
particularly threaded molded articles, and particular- 5 
ly for removing said article from the mold. 

The art of injection molding plastic closures is 
well known in the Industry. Dependant upon the de- 
sign of the plastic closure, including the thread type 
and number of complete threads, it may be ejected io 
from the mold in a variety of ways. If the plastic ma- 
terial being molded is flexible or resilient it may be 
stripped by a commonly known stripper ring pushing 
the article off the core. The molded part must be sol- 
idified enough not to be folded over onto itself during is 
ejection but sufficiently elastic to return to essentially 
its original molded shape after the threads have been 
stretched over the core. If the molded material does 
not possess the appropriate characteristics of flexibil- 
ity for this most economical and simple method of 20 
ejection, the article will be damaged or may not return 
to Its original shape and size. Similarly, a very de- 
fined or deep thread profile may be Inherently prone 
to stripping damage. Also, the part may have other 
delicate or fragile features such as a commonly 2S 
known tamper evident ring, which could be damaged 
even if an otherwise acceptable plastic Is being injec- 
tion molded. 

For such situations where the molded part will be 
too rigid or fragile to simply push off the core, a col- 30 
lapsible core could be used such as the type shown 
in U.S. Patent No. 4,130,264. This patent shows a 
plurality of thread forming segments situated around 
the periphery of the core which move on tracks to col- 
lapse the core inwardly, so that the molded article can 35 
easily be pushed off. 

In the case of molding a cap having an integral 
tamper evident ring, an alternative method is shown 
in U.S. Patent No. 4,155,698. Here the first female 
portion of the cavity which surrounds the threaded 40 
portion of the closure is removed from the molded clo- 
sure, while a second female portion adjacent the tam- 
per evident ring stays in place. The core is then re- 
tracted while the closure stretches elastically over it. 
This is possible because the closure device is held 45 
fast by the second female portion in the region of the 
tamper evident ring. The part can then be ejected by 
a core pin pushing on the inside of the closure or cap, 
as the inward elastic yielding of the fragile tamper evi- 
dent ring is pemnitted. 50 

When molding a plastic resin which is too rigid to 
be stripped from the threaded portion of the cavity, 
without permanent deformation of the molded article, 
one may use a method as shown in U.S. Patent No. 
4,652,227. In this patent, an unscrewing chuck is 55 
used to come over the molded part once the female 
portion of the cavity is removed. The chuck grasps the 
outer feature of the closure, then rotates the closure 



as It moves slidably backward to facilitate the axial 
movement of the unscrewing closure. The patent also 
teaches that the unscrewing function can be accom- 
plished, separately and simultaneously, outside of 
the molding area so as not to delay the injection mold- 
ing of more closures. This method has the advantage 
of a simpler mold design which requires no moving 
parts for ejection of the article; however, the unscrew- 
ing system can become quite complicated and costly 
as It is virtually a machine unto itself. 

Another method of unscrewing is accomplished 
by first separation of the mold halves (opening the 
mold), then rotating the core portion of the mold cavity 
while a stripper ring or bottom forming portion of the 
article moves slidably forward in timed relationship 
with the axial movement of the closure, until the clo- 
.sure is clear of the core portion and allowed to fall free 
from the molding area. The stripper ring will often em- 
ploy protruding features, such as teeth or notches, 
which will keep the molded article from turning in the 
direction of the rotating core. The stripper ring may be 
moved forward by a sliding cam attachment that is 
linked to the rotation drive of the core, thereby eject- 
ing the closure from the core. The sliding cam acts as 
a wedge by forcibly prying the stripper ring or stripper 
ring plate forwiard during the ejection of the article. 

This approach canries with it various disadvantag- 
es and short-comings. If the core rotation means 
(rack) and stripper ring plate movement means (cam) 
are directly linked to a motive means which in turn is 
not directly linked to the mold closing means (injec- 
tion machine clamp), there is the likelihood of collision 
damage should the mold closing means complete its 
task before the stripper ring return means. To elimin- 
ate this possibility, the stripper ring return means 
must be completed in sequence before the mold clos- 
ing begins. These non-simultaneous movements can 
undesirably add one or two seconds to the entire mold 
cycle time. 

A further disadvantage of the system is found in 
the molded article cooling time required. 

For example, if water cooling is desired in the 
core portion to hasten solidification of the injected 
plastic, it is necessary to employ rotary water seals 
around the core to prevent water leaks. These seals 
will wear out with time due to rotational friction and 
must be replaced before the imminent leak occurs. In 
addition, the cores typically have a small drive gear 
(to maintain overall compactness) which restricts the 
water channel size in the core. Afurther disadvantage 
is evidenced in that the core portion is long and slen- 
der and as such, it is prone to wobble as it rotates, 
causing premature wear on the mating stripper ring 
surface. Even if the core does not wobble, wear is 
seen between the core and stripper ring mating sur- 
faces because the core begins to turn while still in 
contact with the stripper ring. This is because the core 
rotation and stripper ring plate move simultaneously 
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under directly connected mechanical force. The resul- 
tant wear causes a gap between the normally shut-off 
surfaces between the stripper ring and the core and 
allows the plastic melt to squeeze into the space 
(commonly known as "flashing" of the part). Costly re- s 
pairs and down-time are the result of this occurrence. 
Of course, gear wear is also to be expected as the 
rack is used to drive the core rotation for the ejecting 
of the article as well as for the reregistering of the rack 
into its original position, ready for the next ejection io 
stroke. Still a further disadvantage includes the ex- 
cessive overall length of the core assembly, which in- 
curs higher material costs and manufacturing difficul- 
ty, as well as limiting the number of available injection 
molding machines with sufficient clamp stroke to ac- 15 
cept the overall mold shutheight This has been found 
to be especially true for multi-level or stack molds. 

It is. therefore, the principal object of the present 
invention to provide an improved apparatus for form- 
ing a threaded, molded article, as a plastic closure 20 
and particularly for removing said article from the 
mold. 

It is a further object of the present Invention to 
provide an Improved apparatus as aforesaid which is 
compact and durable and Is capable of more rapid 25 
production without undue wear. 

It is a still further object of the present invention 
to provide an apparatus as aforesaid which permits a 
mold core cooling channel of maximum size. 

Further objects and advantages of the present in- 30 
vention will appear hereinbelow. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the 35 
foregoing objects and advantages are readily ob- 
tained. 

The apparatus of the present invention compris- 
es: 

a female mold having a moid surface for the 40 
formation of the outer surface of a molded, plastic ar- 
ticle; 

a mold core having an external core surface 
cooperating with the female mold to form a mold cav- 
ity therebetween in the mold dosed position, said 45 
mold core being so constructed to form a threaded in- 
ner surface of said molded article in the mold closed 
position; 

means for injecting plastic material into said 
mold cavity; so 

means for relatively moving the female mold to 
a position spaced from the mold core to space the fe- 
male mold from the molded article and form a mold 
open position; 

a movable, rotatable stripper ring fitted over 55 
the external core surface having a rearward and for- 
ward position and being in contacting relationship 
with the threaded article in the mold open position; 



and 

means to rotate and axially move the stripper 
ring from the rearward to forward position thereof and 
thereby remove the threaded article from the mold 
core by rotating same. 

The article may have a smooth external surface 
or axially oriented features such as ribs or serrations 
and the means for relatively moving the female mold 
is operative to move same away from the mold core 
and article thereon. Also, the molded article is prefer- 
ably a threaded closure or cap with a flat, shaped or 
open upper portion and a side wall or skirt portion 
thereof depending therefrom, wherein the rotatable 
stripper ring forms a part of the mold cavity between 
the core and upper portion in the mold closed posi- 
tion, as for example, contacting the base of the skirt 
in the mold closed position. 

The mold core is advantageously stationary and 
includes cooling channels therein with means for in- 
troducing a cooling medium into the cooling channels. 
Because the mold core Is stationary, the cooling 
channel may be of maximum size. Also, the water 
seals which may be required are static and not prone 
to leakage. 

The apparatus includes driving means connected 
to the stripper ring for rotational driving of the stripper 
ring. The driving means preferably includes a rack 
which drives a pinion which in turn drives the stripper 
ring, and means to reciprocate the rack, whereby the 
stripper ring moves axially relative to the core and Is 
rotated from the rearward to forward position thereof 
to remove the article from the core and Is returned to 
the rearward position. Alternatively, the rack can. en- 
gage the stripper ring directly without the use of a pin- 
ion. Advantageously, the driving means includes a 
clutch operative to prevent rotational movement of the 
stripper ring when the driving means is returned to 
the rearward position. Such a clutch would also be 
advantageous in any rotating core type unscrewing 
mold. Additionally, the motive means for axial move- 
ment of the stripper ring provides that should the mold 
close before the stripper ring is moved independently 
to its rearward position, there is submission to the 
force without damage to mold components. The mo- 
tive force for the stripper ring axial movement in this 
case is a spring or pneumatic piston or other such 
means which provides motive energy that can be 
overcome and compressed without damage. Further- 
more, since the pneumatic piston or other means is 
not directly or mechanically connected to the means 
for rotating the stripper ring, it can be actuated to in- 
dependently relieve the contact between the core and 
stripper ring shut-off surfaces to facilitate a small 
clearance between them before stripper rotation be- 
gins, resulting in reduced wear between the mating 
surfaces. This feature is not restricted to molds where 
the stripper ring is rotated but can also be employed 
on any rotating-core type unscrewing molds. 
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Preferably, one rack is engagable wth multiple 
pinions and one pinion is engagable with multiple 
stripper rings. 

The present invention may also be used to obtain 
a closure with a tamper ring. 5 

Additional features and advantages of the pres- 
ent invention will appear hereinbelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

The present invention will be more readily under- 
standable from a consideration of the following exem- 
plificative drawings, wherein: 

Figure 1 is a sectional view of a core and mold as- 
sembly in the mold closed position; is 
Figure 2 is a view similar to Figure 1 in the mold 
open position; 

Figure 3 is a front view of a 32 mold cavity layout 
using the assembly of Figure 1; 
Figures 4A, 4B and 4C are side views of the lay- 20 
out of Figure 2 In different stages of operation; 
Figures 5 and 6 are partial sectional views of al- 
ternate embodiments; 

Figures 7 and 8 are enlarged detail views of the 
piston arrangement for moving the front and rear 25 
beairinig plates; 

Figure 9 is a front elevational view of a 32 mold 
cavity layout using the assembly of Figure 1 and 
showing a camming mechanism for actuating the 
same, in accordance with the principles of the 30 
present invention; 

Figure 1 0A is a side elevational view of the mold 
in a mold dosed position showing the camming 
mechanism used for assisting and ejecting the 
molded article; 55 
Figure 10B is similar to Figure 10A wherein the 
mold is starting to open and a cam following 
mechanism is functioning to assist in initiating the 
ejection process; 

Figure 1 0C is a view similar to Figure 1 0B where- 40 
in the mold is in the open position and the cam fol- 
lowing mechanism has completed movement for 
the initial ejection process; 
Figure 10D is a view similar to Figure 10C with 
the mold in the open position, showing a cylinder 45 
providing power for completing the ejection proc- 
ess; 

Figure 11 is a view similar to Figure 9 showing an 
alternate embodiment; 

Figure 1 2 is a view similar to Figure 2 showing an so 
alternate embodiment; and 
Figure 13 is a view similar to Figure 1 showing a 
still further embodiment 

DETAILED DESCRIPTION OF PREFERRED 55 
EMBODIMENTS 

Figure 1 shows an apparatus of the present in- 



vention comprising a mold cavity assembly 1 in the 
mold closed position including mold core 10 cooper- 
ating with female mold 11 to form a mold cavity 12 
therebetween, with female mold 11 having a mold 
surface 13 for the formation of the outer surface of 
molded plastic article 14 formed in mold cavity 12. 
Mold core 1 0 has a grooved surface 1 6 adjacent mold 
cavity 12 in the mold closed position for the formation 
of a threaded inner surface 18 on molded article 14. 
Naturally, the particular threaded design may vary 
depending on requirements. 

Molded article 14 may be a threaded closure or 
cap with a flat, shaped or open upper portion 20 and 
depending skirt portion 22. 

Mold core 10 is an elongated hollow core with an 
external core surface 24 having cooling channels 26 
therein supplied by cooling inlet means 28 in fixed 
core plate 39 for Introducing a cooling fluid, as water, 
into the cooling channels so that the mold core and 
molded article may be rapidly cooled. Astatic O-ring 
type water seal 30 may surround the cooling passag- 
es. Because the mold core is stationary, its design 
features permit a cooling channel or channels of max- 
imum size for greatest efficiency In the solidification 
of the plastic product Furthermore, the seal 30 is sta- 
tic and not prone to wear or leak. 

Injection means 32 are provided for injecting mol- 
ten plastic material into mold cavity 12, as an injection 
nozzle fed from a source of molten plastic (not shown) 
for the formation of molded article 14 in the mold cav- 
ity. Motive means 34, shown schematically In Figure 
1 , are provided for moving mold 11 towards and away 
from mold core 10 to respectively form the mold 
closed (Figure 1) position and mold open (Figure 2) 
position. Alternatively, core 10 may be moved to- 
wards and away from female mold 1 1 , or both the core 
and female mold may be nnoved. As shown in Figure 
1 , the molded article 14 desirably has a smooth ex- 
ternal surface but may also have axial serrations or 
the like so that the motive means 34 is operative to 
move mold 11 axially, in a straight line, towards and 
away from mold core .1 0. 

Annular stripper ring 36 is fitted over the external 
core surface 24 and is retained between the foDnt 
bearing plate 38 and rear bearing plate 40 by sand- 
wiching the flange portion 42 of stripper ring 36 in 
front bearing plate recess 44 using wear plates 46. 
Centering alignment of stripper ring 36 Is provided by 
needle bearings 48 placed on opposite ends of the 
stripper ring. The stripper ring also has gear teeth 50 
which are used for rotational driving of the stripper 
ring. The gear teeth are preferably located midway 
between the needle bearings for best support. 

Pinion 52 is fitted in the front 38 and rear 40 bear- 
ing plates using thrust bearings 54 and needle bear- 
ings 56. Pinion gear 58. which engages stripper ring 
gear 50, is fitted with clutch 60. The pinion gear and 
clutch are fitted over the pinion into engagement with 
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the stripper ring gear. The rear portion of pinion 52 
also has a gear tooth configuration 62 or a separate 
gear mounted on the pinion which is engaged with a 
gear rack 64 used to initiate rotation of the stripper 
ring 36, as shown by arrow B in Figure 2 and to move 5 
stripper ring 36 to its forward position as shown in Fig- 
ure 2, and as shown by arrow A in Figure 1 to move 
stripper ring 36 to its rearward position as shown in 
Figure 1. Front and rear bearing plates 38 and 40, re- 
spectively, adjoin fixed core plate 39 in the mold io 
closed position shown in Figure 1 and are spaced 
therefrom by space 90 in the mold open position 
shown in Figure 2. Alternatively, clutch 60 with pinion 
gear 58 attached may be fitted over the stripper ring 
itself and driven directly by a rack without the inciu- 15 
sion of a pinion in the assembly as shown in Figure 
12. As previously mentioned, the clutch can also be 
employed on any rotating core mold with similar ad- 
vantages. Figure 13 shows this embodiment, where 
rotating core 1 80 is fitted with clutch 60 which has pin- 20 
ion gear 58 attached. Rack 64 has gear teeth directly 
meshed with the pinion gear and thereby provides di- 
rect rotational force for the core. The clutch 60 is op- 
erative to permit driving forces to the core 180 in one 
direction only, as prevtously discussed, so that the 26 
rack 64 can be reset to the start position for part ejec- 
tion independently of the position of stripper ring 36, 
without concern for wear or friction at the shut-off sur- 
faces 76 and 78. Additionally, the advantage of time 
savings is observed, as the mold can be closed im- 30 
mediately after the ejected parts have cleared the 
molding area, without waiting for the racks to be reset. 

Figure 3 shows a front view of a representative 
mold cavity assembly 66 using the assembly of Figure 
1 wherein rack 64 is placed vertically througli the 35 
mold cavity assembly 66 engagable with multiple pin- 
ions 52, which in turn are engagable with four stripper 
rings 36 each. It is naturally possible to vary this ar- 
rangement based on particular requirements, for ex- 
ample, the pinion can engage only one or two or more 40 
stripper rings, based on the size variables of the mold- 
ed artide, pinion, stripper ring and mold layout. Other 
means known in the art may be used to rotate the pin- 
ions or stripper rings. Racks 64 are reciprocated by 
one or more hydraulic cylinder 68 or other desired 45 
means, which is fastened at its base to the top of the 
mold. The rack 64 and cylinder rod 70 are attached in 
assembly using cross member 72. Also, attached to 
cross member 72 is cam 74. Figure 3 shows the cy- 
linder rod 70 In the retracted position with the racks so 
pulled down. Movement of the cam 74 and rack 64 to- 
gether via crossbar 72 provide the correct timing of 
forward and rotational motion for the given molded ar- 
ticle 14 and thread pitch thereof. 

In operation, once the plastic has been injected 55 
and solidified, as shown in Figure 1, the mold opens 
via motive means 34 to move female mold 11 away 
from mold core 10, the mold assembly 1 is in the mold 



open position and the molded article 14 remains on 
the core. As shown in Figure 1, stripper ring 36 pre- 
ferably forms a part of the base of mold cavity 12 in 
the mold closed position and contacts the base of the 
skirt 22 of molded article 14. Alternatively, as shown 
In Figure 5, stripper ring 36 may form a part of the side 
of mold cavity 12 and contact the side of skirt 22 of 
molded article 14. The stripper ring removes the arti- 
cle by inward pressure thereon due to the angular 
configuration of the forward portion of the stripper 
ring adjacent the molded article, alternatively assist- 
ed by air pressure. Afurther alternate embodiment is 
shown in Figure 6 wherein molded article 14A in- 
cludes an upper portion 20A with an outer flange por- 
tion 21. In this embodiment, stripper ring 36 forms a 
part of mold cavity 12Aadjacentflange portion 21 and 
removes the molded article 14A by pressure on the 
flange portion 21. Core 10 may optionally include 
core sleeve 10A which facilitates manufacturing of 
the core section. 

Figures 4A, 4B and 4C show side views of the lay- 
out of Figure 2 In various stages of operation. The 
rack 64 (not shown In Figure 4), cam 74 (both asso- 
ciated with hydraulic cylinder 68) and fixed pneumatic 
piston 82 (see Figures 3 and 4 and the enlarged detail 
views of Figures 7 and 8) are then activated substan- 
tially simultaneously, or preferably with the pneumat- 
ic piston activated slightly before to affect a small 
clearance between the core 10 and stripper ring (36), 
to turn the pinion 52 and stripper ring 36 and advance 
the stripper ring forward at a predetermined rate gov- 
erned by the angle of cam face 84 as it slides against 
cam follower 83. The effect of pneumatic piston 82 is 
to hold cam face 84 in contact with cam follower 83. 
A slight clearance between the cam and cam follower 
in their initial (moid closed) position will allow the 
pneumatic piston to initiate clearance between the 
core and stripper ring before rotation starts. Cam fol- 
lower 83 Is fixed to the rear bearing plate 40 as shown 
in Figure 4. This action serves to unscrew article 14 
from mold core 10. Figure 2 shows stripper ring 36 in 
its forward position with article 1 4 released from core 
1 0 by rotation thereof in the direction of arrow C. The 
stripper ring and mold can now be returned to their 
mold closed position independent of the rack and cam 
assembly as shown in Figure 4, saving time in the op- 
eration, if the pneumatic piston 82 has not been 
energized to move the stripper ring back before the 
mold closes, no damage will occur due to the com- 
pressive spring nature of the pneumatic piston 82. As 
the rack-cam assembly moves back to Its home pos- 
ition, clutch 60 allows the stripper ring to remain sta- 
tionary without rotation thereof and without the resul- 
tant wear between gear teeth or moid shut-off surfac- 
es 76, 78. 

The operation and detail of piston 82 and cam 74 
will be described below. Since the stripper ring 36 is 
supported and held between bearing piates 38 and 
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40, it is necessary to move these two plates away 
from core plate 39 in timed relationship with the rota- 
tion of the stripper ring 36 to eject the molded article. 
To achieve this, air pressure is supplied to first face 
81 of fixed piston 82 in the direction of arrow X into 
chamber 81 A which adjoins first face 81, see Figure 
8. The air pressure in the direction of arrow X acts on 
bearing plates 38 and 40 and moves plates 38 and 40 
away from fixed core plate 39 enlarging chamber 81 A 
as shown in Figure 8. However, the movement is re- 
stricted by face 84 of cam 74 which Is associated with 
plate 39 and face 85 of cam follower 83 which is as- 
sociated with plate 40. As previously described, the 
movement is slight and merely permits a small clear- 
ance between the core and stripper ring. As cam 74 
moves upwardly in the direction of arrow Y as shown 
in Figures 4A, 4B and 4C, Inclined face 84 of cam 74 
permits separation of plates 38 and 40 from plate 39 
as shown in Figure 8 with space 90 between these 
plates. The angle of cam face 84 and cam follower 
face 85 Is designed such that the vertical distance 
moved by rack 64 (and consequently cam 74) to pro- 
duce exactly one rotation of stripper ring 36, will also 
permit a horizontal movement of cam follower 83 and 
therefore to stripper ring 36 equal to the pitch of the 
thread on the molded part 14. At the end of the stroke, 
the parts will have fallen off and the mold is ready for 
closing. Air pressure is then switched to second face 
86 of piston 82 In the direction of arrow Z into chamber 
86A urging plates 38 and 40 towards plate 39 as 
shown in Figure 7 by enlarging chamber 86A and 
moving plates 38 and 40 in the opposite direction 
shown in Figures 4A and 4B, This can be done when 
the mold is closing as the cam and cam follower ^ces 
are not restricted from separating and are indepen- 
dent in this direction of motion. Therefore, it is not nec- 
essary to wait for cam 74 to return to the original pos- 
ition. This should be contrasted to the usual method 
of using a cam to push the plate mechanically forward 
by wedging itself between two plates. Of course, in 
that device, It would be mandatory to wait for the cam 
(wedge) to be repositioned to allow the return of plate 
38 and 40 for the closing operation of the mold to conv 
mence. Rollers 87 are used to provide back-up sup- 
port for the cams. 

Referring to Figure 9 which is a view similar to 
Figure 3, racks 64 are reciprocated by two sources, 
an initial source which is camming mechanism 152, 
which is driven by motive means 34 (shown in FIG. 1). 
for the first quarter of the ejection process, and a sec- 
ondary source, which is a pneumatic cylinder 150, for 
the remaining three quarters of the ejection process. 
Camming mechanism 152 functions to initiate the 
ejecting process by breaking the molded articles 
loose from the mold core, while the cylinder 1 50 com- 
pletes the ejection process by continuing the rotation 
of the article after the initial break. Figure 3, on the 
other hand, shows an example of a system 210 using 
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only one power source, a hydraulic cylinder 212, for 
the entire ejection process. Due to the need for a 
strong initial breaking force for overcoming the stick- 
ing of the molded article to the mold, a large and for- 
5 ceful hydraulic cylinder 212 is used. Hydraulic cylin- 
der 212 provides force after the initial break which is 
usually excessive for the remaining portion of the 
ejection process. However, with camming mecha- 
nism 152, the smaller pneumatic cylinder 150 can be. 
10 used which, as shown in Figure 9, occupies much less 
room and allows the top portion 153, to be much 
smaller in scale, particularly height, than a similar top 
portion 214 shown in Figure 3, necessarily using 
much larger cylinder 212. 
15 As shown in Figures 1 0A, 1 0B and IOC, camming 

mechanism 1 52 includes a cam 1 54 and a cam follow- 
ing mechanism 156. Cam 154 is bolted or otherwise 
connected to mold cavity plate 100 and mold manifold 
plate 101. Cam 154 extends substantially horizontally 
20 over core plate 39 and may extend with the mold in 
the mold closed position over machine platen 103. 
Cam following mechanism 156, comprised of roller 
153 and bracket 155, is attached via the bracket 155 
and fasteners or the like, to the lower surface of 
25 cross-member 72. Cross member 72 is fastened to 
racks 64 (see FIG. 3) and vertical cains 74, which 
function to turn article 14 away from core 10 and sep- 
arate plates 38 and 40 from core plate 39, respective- 
ly. With the attachment of racks 64 (see Figure 9) and 
30 cam 74 to cross-member 72. the movement of cam 
following mechanism 156 along cam 1 54 effectuates 
motion to both elements, cam 74 and racks 64. 

In the mold closed position, as shown in Figure 
10A, cam following mechanism 156 rests on the hor- 
35 izontal portion of cam surface 1 58 of cam 1 54 imme- 
diately adjacent inclined surface 157. Referring to 
Figure 10B, at about the 3/4 length point of surface 
158, the cam begins to extend angulariy upward via 
Inclined surface 157 to a rounded peak 160, which 
40 peak 160 is adapted to be moved into alignment with 
cylinder 150 and cylinder rod 70, during movement of 
cam 154 and plate 101. Cam surface 158 then con- 
tinues downward on an angle to a distal edge 162. 
The height and angular configuration of inclined sur- 
45 face 157 of cam 154 leading to peak 160 is designed 
such that camming mechanism 152, following this 
surface, functions to move rack 64 (see FIG. 3) a dis- 
tance which turns stripper ring 36 approximately 45**. 
Referring to Figure IOC, the force applied during this 
50 45** displacement is sufficient to initially break molded 
article 14 from core 10. When peak 160 is reached by 
cam following mechanism 156, piston 150 takes over 
and completes the upward motion of cam following 
mechanism 1 56, driving rod 70. cross member 72 and 
55 racks 64 (not shown) upward, rotating the stripper 
ring (not shown) and ejecting molded articles 14, as 
shown in Figure 10D. 

In operation, once the plastic has been injected 
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and solidified, as shown in Figure 1, the mold opens 
via motive means 34 to move female mold 11 away 
from mold core 10, as shown in FIG. 2, and the mold 
assembly 1 assumes the mold open position with the 
molded article 14 remaining on the core. As shown in 
Figure 1, stripper ring 36 preferably forms a part of the 
base of mold cavity 1 2 in the mold closed position and 
contacts the base of the skirt 22 of molded article 14. 
Alternatively, one can employ variations such as 
shown in Figures 5 and 6. 

Figures 10A-10D show side views of the layout of 
Figure 9 in various stages of operation. The rack 64 
(shown in Figure 9), cam 74 (both associated with 
camming mechanism 152 and pneumatic cylinder 
1 50) and fixed pneumatic piston 82 (see the enlarged 
detail views of Figures 7 and 8) are then activated 
substantially simultaneously, or preferably with the 
pneumatic piston activated slightly before to affect a 
small clearance between the core and stripper ring, 
to turn the pinion 62 (see Figure 9) and stripper ring 
36 and advance stripper ring 36 forward at a prede- 
termined rate governed by the angle of cam face 84 
as it slides against cam 83. 

Initially, the high force turning of pinion 52 (see 
Figure 9) and advancement of stripper ring 36 Is ef- 
fected by camming mechanism 152, as shown in Fig- 
ures 10A and 10B. By using the opening force of mo- 
tive means 34 (see Figure 1), the upward movement 
of camming mechanism 152 functions to initiate the 
ejection of the molded article 14 from mold core 10. 
Because the initial breaking of article 14 from mold 
core 10 requires a greater force than the subsequent 
ejection procedure, pneumatic cylinder 150, which 
provides less force than the camming mechanism 
1 52, can be used to finish the ejection process. If de- 
sired, a hydraulic cylinder may be employed with the 
advantage of additional reduction in size. 

Alternatively, as shown in Figure 11, the camming 
mechanism 152 (see Figure 9) may be substituted 
with pneumatic cylinders or hydraulic cylinders 170 
with a substantially reduced piston rod 171 as com- 
pared to cylinder 150. The reduced cylinder height 
and compact size permits additional room for other 
mold components. 

Camming mechanism 152 is designed so that 
there will be no vertical lift imparted to cam following 
mechanism 156, rack 64 (see Figure 9) and cam 74, 
and consequently no rotation of stripper ring 36. until 
the mold has opened a sufficient distance. This dis- 
tance is indicated as A-B in Figure 108 and is such 
thatthe threaded molded article 1 4 will not begin turn- 
ing away from mold core 10 for subsequent ejection 
until it has been cleared away from female mold 11. 

As the motive means begins to move the female 
mold away from mold core 10, the horizontal surface 
of cam 154 begins to move underneath cam following 
mechanism 156, as shown in Figures 1 0A- IOC. How^ 
ever, power is not transferred via racks 64 and pinions 



52 until cam following mechanism 156 is directed up 
inclined surface 1 57. as shown in Figure 1 0B. That is, 
the movement of cam 154 does not impart vertical 
movement to cam following mechanism 156 until 
5 plates 38 and 1 00 have separated distance A-B so as 
to enable article 14 to freely ^11 between plates 38 
and 100. The actual ejection process is initiated by 
the power of motive means 34 (see Figure 7) when 
cam following mechanism 156 is forced up inclined 

10 surface 157. 

As plates 38 and 100 continue to separate, in- 
clined surface 157 directs cam following mechanism 
156 upward to initiate movement of vertical cam 74 
and rack 64 (see FIG. 9). One result of the upward 

15 movement of cam following mechanism 156, is that 
rack 64 imparts rotation to stripper ring 36 which sub- 
sequently imparts rotation to molded article 14. 

As shown in Figure 1 0C, cam following mecha- 
nism 156 moves to the maximum vertical peak 160, 

20 which motion causes approximately the first 45*' of ro- 
tation of molded article 14. At the same time or Imme- 
diately following the lifting initiated by the camming 
mechanism 152, cylinder 150, having cylinder rod 70 
attached to center cross-member 72, is actuated for 

25 completing the ejection process. Accordingly, and re- 
ferring to Figure 10D, lift cylinder 150 continues the 
momentum generated by camming mechanism 152 
and fully extends stripper ring 36, thereby ejecting 
molded articles 14. As a consequence of camming 

30 mechanism 152 performing the most forceful func- 
tion of the ejecting process, the initiation of the rota- 
tion of stripper ring 36 and overcoming any sticking or 
gripping of molded article 14 to core 10, cylinder 150 
can be more compact and arranged in more space ef- 

35 f icient manner than previously obtainable with similar 
ejection mechanisms. 

While camming mechanism 152 has been descri- 
bed for use with a stripper ring, this supplementary 
force actuating mechanism may be used with other 

40 types of molds and ejection systems which rotate the 
core portion of the mold instead of using a stripping 
ring. Even more broadly, the supplementary camming 
mechanism can be used with any ejection system 
which reciprocates racks or cams and could benefit 

45 from a boost in starting the ejection motion. 

Refenring still to Figures 10A-10D. the effect of 
pneumatic piston 82 is to hold cam face 84 in contact 
with cam follower 83. A slight clearance between the 
cam and cam follower in their initial position will allow 

50 the pneumatic piston to initiate clearance between 
the core and stripper ring before rotation begins. Cam 
follower 83 is fixed to the rear bearing plate 40 as 
shown in Figures 3 and 1 0A. This action serves to 
control the unscrewing of article 14 from mold core 

55 1 0. Figure 2 shows stripper ring 36 in its forward pos- 
ition with article 14 released from core 10 by rotation 
thereof in the direction of arrow C. The stripper ring 
and mold can now be returned to their mold dosed 
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position independent of the rack and cam following 
mechanism as shown in Figure 5, saving time in the 
operation. If the pneumatic piston 82 has not been 
energized to move the stripper ring back before the 
mold closes, no damage will occur due to the com- 5 
pressive spring nature of the pneumatic piston 82. As 
the rack-cam assembly moves back to its home pos- 
ition, clutch 60 allows the stripper ring to remain sta- 
tionary without rotation thereof and without the resul- 
tant wear between gear teeth or mold shut-off surfac- io 
es 76, 78. 

The operation and detail of piston 82 and cam 74 
will be described below. Since the stripper ring 36 is 
supported and held between bearing plates 38 and 
40, it is necessary to move these two plates away is 
from core plate 39 In timed relationship with the rota- 
tion of the stripper ring 36 to eject the molded article, 
as shown in Figures IOC and 10D. To achieve this, air 
pressure is supplied to first face 81 of fixed piston 82 
in the direction of arrowX into chamber 81 Awhich ad- 20 
Joins first face 81, see Figure 8. The air pressure In the 
direction of arrow X acts on bearing plates 38 and 40 
and moves plates 38 and 40 away from fixed core 
plate 39, see Figure 10C, enlarging chamber 81 A as 
showTi in Figure 8. However, the movement is restrict- 25 
ed by face 84 of cam 74 which is associated with plate 

39 and face 85 of cam follower 83 which is associated 
with plate 40. As previously described, the movement 
is slight and merely permits a small clearance be- 
tween the core and stripper ring. As cam 74 moves 30 
upwardly in the direction of arrow Y as shown in Fig- 
ures 10C-10D, Inclined face 84 of cam 74 permits 
separation of plates 38 and 40 from plate 39, with 
space 90 between these plates. The angle of cam 
face 84 and cam face 85 is designed such that the 35 
vertical distance moved by rack 64 (and consequently 

cam 74) to produce exactly one rotation of stripper 
ring 36, one quarter of which is initiated by camming 
mechanism 152, will also permit a horizontal move- 
ment of cam follower 83 and therefore to stripper ring 40 
36 equal to the pitch of the thread on the molded ar- 
ticle 14. At the end of the stroke, the parts will have 
fallen off and the mold is ready for closing. Air pres- 
sure is then switched to second face 86 of piston 82 
in the direction of arrow Z Into chamber 86A urging 45 
plates 38 and 40 towards plate 39 as shown in Figure 
7 by enlarging chamber 86A and moving plates 38 and 

40 in the opposite direction, as shown in Figures 7 and 
1 0A. This can be done when the mold is closing as the 
cam and cam faces are not restricted from separating so 
and are independent in this direction of motion. 
Therefore, it is not necessary to wait for cam 74 to re- 
turn to the original position. This should be contrasted 

to the usual method of using a cam to push the plate 
mechanically forward by wedging itself between two ss 
plates. Of course, in that device, it would be manda- 
tory to wait for the cam (wedge) to be repositioned to 
allow the return of plate 38 and 40 for the closing op- 



eration of the mold to commence. Rollers 87 are used 
to provide back-up support for the cams. 

It is to be understood that the invention is not lim- 
ited to the illustrations described and shown herein, 
which are deemed to be merely Illustrative of the best 
modes of carrying out the invention, and which are 
susceptible of modification of form, size, arrange- 
ment of parts and details of operation. The invention 
rather is intended to encompass ail such modifica- 
tions which are within its spirit and scope as defined 
by the claims. 

Claims 

1. Apparatus for forming a molded article (14) with 
an outer surface thereof and ejecting the molded 
article, which comprises: 

- a female mold (11) having a mold surface 
(1 3) for the formation of the outer surface of 
said molded plastic article; 

- a mold core (10) having an external core 
surface (24) cooperating with said female 
mold to form a mold therebetween, said 
mold having a moid closed position and a 
mold open position, said niold core and fe- 
male mold forming a mold cavity (12) in the 
mold closed position; 

- means (32) associated with the female 
mold (11) for injecting plastic material into 
said mold cavity (12); 

- means (34) for spacing apart said female 
mold (11) and mold core (10) to space the 
female mold from the molded article and 
form a mold open position; and 

- means to remove the molded article (14) 
from the mold core (10) by unscrewing the 
article from the core, said means to remov- 
ing including: 

- (1) a movable, rotatable stripper ring 
(36) fitted over a portion of the external 
core surface (24) having a rearward 
position in the mold closed position and 
a forward position in the mold open pos- 
ition, said stripper ring (36) being in con- 
tacting relationship with said threaded 
article (14) in the mold open position, 
and means to rotate the stripper ring 
(36) from the forward position thereof; 
or 

- (2) a clutch (60), operative to provide ro- 
tational driving forces in one direction 
only; or 

- (3) a cam (74) connected to a rack (64) 
and spaced therefrom, wherein the cam 
and rack are operative to move together 
while still permitting limited axial move- 
ment of the removal means independent 
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of the stroke of said cam and rack; 
and/or 

- (4) means (34) to rotate the core and 
thereby remove the threaded article 
from the core by rotating the core, ejec- 5 
tion moving means for transmitting rota- 
tional power to the core, said ejection 
moving means connected with said core 
and positioned adjacent said core, initial 
source means for powering said ejection 10 
moving means, said initial source 
means providing power sufficient to en- 
able said core to break said article loose 
from the mold surface of the mold core, 
and secondary source means, said sec- is 
ondary source means providing suffi- 
cient power to enable said core to finish 
the ejection of said article after the arti- 
cle is broken loose from the mold core. 

20 

2. Apparatus according to daim 1 wherein said ar- 
ticle (14) has an externa! surface and a threaded 
inner surface (18) and the means (34) for spacing 
apart is operative to move the female mold in a 
straight I ine away from the mold core (1 0) and ar- 2S 
tide thereon. 

3. Apparatus according to one of the claims 1 to 2 
wherein the mold core (10) is stationary and in- 
cludes cooling channels (26) therein with means 30 
(28) for introducing a cooling fluid into said cool- 

ing channels. 

4. Apparatus according to one of the claims 1 to 3 
wherein said means to rotate the stripper ring (36) 35 
Includes a rack (64) which drives a pinion (52), 
which in turn drives the stripper ring (36) and 
means to reciprocate the rack, whereby the strip- 
per ring is rotated from the rearward to the for- 
ward position thereof and moves axialiy-relative 40 
to the core to remove the article from the core and 

is returned to the rearward position thereof. 

5. Apparatus according to claim 4 wherein said 
means to rotate the stripper ring (36) includes a 45 
clutch (60) fitted over the pinion (52), and a cam 

(74) to the rack (64). 

6. Apparatus according to daim 5 wherein the pin- 
ion (52) Is fitted in front and rear bearing plates so 
(38,40), wherein the pinion drives the stripper 

ring (36). and including a fixed core plate (39) ad- 
jacent the front and rear bearing plates, and 
means to move the bearing plates away from and 
towards the fixed core plate, and wherein the cam 55 
(74) has a cam face (84) with an angle thereof 
and the bearing plates move away from the core 
plate at the rate permitted by the angle of the cam 



face. 

7. Apparatus according to one of the claims 1 to 6 
including: 

- ejection moving means for transmitting ro- 
tational power to and causing motion of sakJ 
movable stripper ring (36), said ejection 
moving means connected with said mov- 
able stripper ring and positioned adjacent 
said movable stripper ring; 

- initial source means for converting said rel- 
ative motion into power for powering said 
ejection moving means, said initial source 
means providing power sufficient to enable 
said movable stripper ring to break said ar- 
tide (14) loose from said mold surface of 
said moid core (10); and 

- secondary source means for powering said 
ejection moving means, said secondary 
source providing sufficient power to enable 
said movable stripping ring to finish the 
ejection of said article after said article Is 
broken loose from said mold core. 

8. Apparatus according to daim 7 wherein said ini- 
tial source means comprises a cam (154) con- 
nected with said female mold (11) and a cam fol- 
lowing mechanism (156) connected with said 
ejection moving means, said cam adapted to 
move relative to said cam following mechanism 
and impart motion to said cam following mecha- 
nism for energizing said ejection moving means 
during the separation of said female and male 
molds. 

9. Apparatus according to daim 8 wherein said 
ejection moving means comprises a rack (64) and 
pinion (52), said rack being connected on one end 
with said cam following mechanism (1 56) and on 
another end with said pinion (52), said pinion en- 
gaged with said movable stripper ring (36), 
wherein said pinion engages said stripper ring for 
inducing rotation to said stripper ring. 

10. Apparatus according to claim 8 or 9 wherein said 
cam following mechanism (156) is adapted to 
move an element of said ejection moving means 
in a first direction and said secondary source 
means is adapted to move said element in said 
first direction substantially subsequent to said 
cam following mechanism, and wherein said cam 
extends in a direction which traverses said first 
direction, said cam having an indined surface 
(157) extending to a peak (160), wherein said 
cam following mechanism is adapted to follow 
said cam to said peak. 

11. Apparatus according to daim 10 wherein said ar- 
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tide (14) becomes loosened from said mold core 
when said cam following mechanism (1 56) reach- 
es said peak (160), said secondary source 
means adapted to energize at least when said 
cam following mechanism reaches said peak for 5 
enabling said stripper ring (36) to complete the 
ejection of said article. 

12. Apparatus according to claim 10 or 11 wherein 
said secondary source means is a cylinder (1 50) io 
having a cylinder rod (70) movable therein, said 
cylinder rod being connected to and in alignment 
with said cam following mechanism and posi- 
tioned and movable in said first direction, said cy- 
linder positioned in said second mold half. is 

13. Apparatus according to daim 1 induding a mov- 
able stripper ring and a cam connected to a rack 
and spaced therefrom, wherein axial movement 

of the removal means relieves contact between 20 
the stripper ring and the mold core prior to rota- 
tion of at least one of the stripper ring and mold 
core. 



14. Apparatus according to daim 1 wherein the pos- 25. 
itibn of the removal means does not restribt or 
prevent dosing the moid. 

1 5. Apparatus according to daim 1 wherein the cam 

is not a mechanical wedge forcing axial move- 30 
ment of the removal means. 

16. Apparatus according to daim 1 wherein said Ini- 
tial source means comprises at least one piston 

in addition to said secondary source means. 3S 
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